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Asthma with 
Respiratory Distress
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Timely Administration in ED
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Medical History
About the patient

Patient 4 years old, 17.5 Kg

Gender Male

Past history

• Asthma with ICS (Fluticasone 
propionate 50 mcg BID)

• The controller was tapered down in 
the past 2 years 

• Discontinued for a couple of months
• Restarted in recent few days

Present 
illness

• He suffered from cough with vomiting
4 days before the current admission
and received treatment from his 
primary care physician and felt 
slightly better in the beginning. 

• Respiratory distress recurred with 
fever and poor activity 1day before 
the current admission.

Key findings

At out ER: 

● BT 37.8℃, RR 20, O2 saturation 92%

● Physical examination: 

○ Abnormal breath sounds with 

bilateral loud wheezing and severe 

retraction

● Chest radiography: 

○ Hyperinflation and a few infiltrates 

in the right lower lobe.

Impression

● Asthma, acute exacerbation

● Severe respiratory distress
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Magnesium sulfate 

Drug Profile and Lab Data
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Initial Assessment of Acute Asthma 
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Initial assessment of acute asthma exacerbations in 

children 5 years and younger from GINA guideline

The Modified Pulmonary Index Score (MPIS)

•MPIS <7 - Mild exacerbation

•MPIS 7-10 - Moderate exacerbation

•MPIS ≥10 - Severe exacerbation

Case



Severe Asthma Exacerbation
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Ventilator support:
Noninvasive to invasive



Magnesium sulfate 
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for Severe Acute Asthma

MgSO4

(MgSO4)
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Enrollment flow diagram

(children aged 

6–17 years)
Lung function parameters in children 

with acute asthma in the moderate

group

Lung function parameters in children 

with acute asthma in the mild group

Significance of the Study

• A considerable number of patients.

• It appears to have a beneficial bronchodilator response by 

providing sufficient bronchodilator effect on pulmonary 

function parameters in children with acute asthma.

• Systemic magnesium sulfate may be considered for 

patients with acute asthma attack.

A statistically significant (p < 0.05 for all) bronchodilator effect 
after MgSO4 infusion in both groups with few side effects.

Med Princ Pract 2020;29:292–298

MgSO4
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Journal of Asthma and Allergy 2023:16 241–247 
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The Effectiveness and Safety of MgSO4
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The effectiveness of IV MgSO4 for managing acute 

severe asthma among children under five

The safety of IV MgSO4 for managing acute severe 

asthma among children under five

The effectiveness of nebulized MgSO4 for managing acute 

severe asthma among children under five

The safety of nebulized MgSO4 for managing 

acute severe asthma among children under five.

• Intravenous MgSO4 may not be superior to conventional treatment in moderate to severe 

acute asthma among children and neither have significant adverse effects. 

• Similarly, nebulized MgSO4 showed no significant effect on respiratory function in 

moderate to severe acute asthma in children under five but it seems a safer alternative.

Journal of Asthma and Allergy 2023:16 241–247 

MgSO4
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Paediatr Respir Rev. Published online February 12, 2024
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The Efficacy and Safety of IV MgSO4
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The hospitalization rate after receiving intravenous magnesium sulfate

Compared to placebo (Ciarallo 1996, Ciarallo 2000, Scarfone 2000) or other interventions (aminophylline, Kassisse 2021) studied

The time to discharge after hospital admission after receiving intravenous magnesium sulfate

Compared to placebo

The change in lung function after receiving intravenous magnesium sulfate

Lung function: percentage increase in peak expiratory flow rate

Less likely to be hospitalized

No significant difference in the length of stay

Significant increase in PEFR in the group of 
patients receiving IV-MgSO4

Paediatr Respir Rev. Published online February 12, 2024

Compared to placebo

MgSO4



Summary of IV MgSO4

● IV-MgSO4 administration led to ~ 85 % reduction in the odds of hospitalization and to 

improved peak expiratory flows, compared to placebo or other second-line IV-

treatments such as IV albuterol/salbutamol, terbutaline, or aminophylline.

● The length of the hospital stay was not significantly different in the group of patients 

receiving IV-MgSO4.

● About the safety, only one study reported one instance of hypermagnesemia.

● Four out of seven studies reported significant improvement in symptom scores with 

IV-MgSO4.

● One of two studies showed that children on IV-MgSO4 needed significantly less 

mechanical ventilation.
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Paediatr Respir Rev. Published online February 12, 2024

MgSO4



Back to the patient…
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Systemic 
Corticosteroid
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Timely Administration in ER

SCS



Children. 2024;11(2):164

● Pediatric asthma is the most prevalent diagnosed 

chronic respiratory disease in children.

● It is an inflammatory disorder of the airways associated 

with bronchial hyper-responsiveness, reversible airflow 

limitation and symptoms like dyspnea, coughing, 

wheezing and tightness of the chest.

● Difficult to differentiate

● Challenging to determine the ‘true’ prevalence of asthma 

for children 17

An exacerbation

usually occurs as a response to

SCS



Respiratory infection Seasonal changes

Patient non-adherence 

to prescribed controller 

medication

Allergen exposure 

Air pollution

An exacerbation
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usually occurs as a response to

A trigger or exposure to an external agent

Antonino L, Goossens E, van Olmen J, Bael A, Hellinckx J, Van Ussel I, Wouters A, Jonckheer T, Martens T, Van Nuijs S, et al. Managing Pediatric Asthma 

Exacerbations: The Role of Timely Systemic Corticosteroid Administration in Emergency Care Settings—A Multicentric Retrospective Study. Children. 2024; 11(2):164.

SCS



Culture
● 12/20 Blood culture: No bacterial growth
● 12/21 Gram stain-Aspirate(endo)

○ EPITHELIAL CELL <10/LF

○ PMN 10-25/LF

○ No Bacteria Found

● 12/21 Aspirate(endo): Normal pharyngeal flora
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Respiratory infection

SCS



Guideline Recommended Time for SCS
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Administering corticosteroids to 
pediatric patients with asthma 
presenting at the ED within 1 h

ED length of stay (LOS)25 min

4.8% Admission rates and ED return rates

J Asthma. 2012;49(8):862-867

Pediatr Qual Saf. 2020;5(3):e308

(moderate to severe asthma exacerbation)

SCS



21Antonino L, Goossens E, van Olmen J, Bael A, Hellinckx J, Van Ussel I, Wouters A, Jonckheer T, Martens T, Van Nuijs S, et al. Managing Pediatric Asthma 

Exacerbations: The Role of Timely Systemic Corticosteroid Administration in Emergency Care Settings—A Multicentric Retrospective Study. Children. 2024; 11(2):164.

<18 yr

Moderate-to-

severe asthma 

exacerbation

Median LOS:

Timely: 2 days

Delayed: 4 days

Median 

Timely: 1 days

Delayed: 3 days

SCS



Back to the patient…
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PICU

WARD

12/20

12/24 12/27

12/20 12/20

Respiratory distress,

fever and poor activity
10:15 Triage

ER medication
Ipratropium/Salbutamol sol 2.5ml 1# IH ONCE 11:02

Sod chloride 2.5 CC IH ONCE 11:02

Hydrocortisone inj 40 mg IVA ONCE 11:15

Epinephrine inj 1mg/1ml 0.2# SC ONCE

SCS



Take Home Message
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Alvesco inhaler 
160 mcg/d QD

Until now...

Regular use 
controller 

medication

Adherece

↓Hospitalization
↑Lung function

IV MgSO4

Delayed administration:
↑ Length of stay
↑ Need for oxygen support

SCSPatient Education
• Recognition of signs of 

recurrence and 

worsening of asthma

• Careful review of inhaler 

technique

• SABAs should be used 

on an as-needed basis

• Regular OPD follow up

SCS
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Thank you

for attention!!


